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Enhancement of Sustainable Core Competencies among 
Organic Rice Growers in Thailand 
Montana Ruchirasak1, Supaporn Thaipakdee2 and Pramote Saritnirun3 
Kasetsart University, Kamphaengsaen Campus, Thailand 
The objective of this study was to apply the River Diagram Model to enhance the core competencies of 
organic rice growers. The population was rice growers living in Nakhon Si Thammarat province, the most 
important rice growing area in the Southern Thailand. Six rice farmers were selected by interview. The first 
three steps of the River Model including the Self-Assessment Table, the River Diagram and the Stairs Diagram 
were used. Rice growers were asked to evaluate themselves against the core competency criteria based on a 
five-rating scale assessment form. The information obtained was plotted in the River Diagram and the Stairs 
Diagram. The result showed that the River Diagram could distinguish the levels of each core competency 
among farmers. The Stairs Diagram is effective in categorize farmers who have something to share and those 
who have something to learn in some certain core competencies. The River Diagram Model, therefore, can be 
applied to design the appropriate technology transfer for the enhancement of sustainable core competencies 
among organic rice growers. 
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Introduction 
Organic agriculture is on the national agenda of 
Thailand, but Ruaysoongnern (2005) pointed out 
that action plans leading to the implementations of 
organic agriculture are still lagging behind. The 
government sector has mostly concentrated on stand-
ardizations without any clear action plans on organ-
ic agriculture improvement and expansion. Simul-
taneously, efforts of researchers and extension work-
ers are still far from well synchronized. Finally, 
farmers are still familiar and are stuck with conven-
tional chemical farming systems, for both lifestyle 
and knowledge. Current chemical practices of these 
farmers lead to the severe degradation of natural 
resources for agricultural production. Thus, in or-
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der to convert their cultural practices into a more 
sustainable system, both appropriate knowledge and 
efforts in enhancing their understanding on organic 
agriculture are significantly essential. 
According to the The Knowledge Management 
Institute of Thailand, KMI, 2004 annual report 
(KMI, 2005) reported that there was a knowledge 
management model applied to capturing knowl-
edge. This model was presented by Geoff Parcell at 
the Aids Competence Knowledge Fair held in 
Chiang Mai Province, Thailand, during 8-9 July 
2004 by UNAIDS. KMI found that this model is a 
very powerful tool for creating the sharing of color-
ful, powerful and lively atmosphere. Pasookyout 
(2004) commented that this model creates an ac-
tive and powerful atmosphere for knowledge trans-
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mission. UNAIDS calls this model The River Dia-
gram Model. 
There are five components of the River Diagram 
Model: 1) The Self-Assessment Table 2) River Di-
agram 3) Stairs Diagram 4) Knowledge Assets and 
5) Sharing Space. The self-assessment table con-
sists of the core competencies at the five-rating score 
level (l=basic, 2= fair, 3=good, 4=very good 
and 5 = excellent). The self-assessment process is a 
collective process in which all knowledge manage-
ment workers meet and do storytelling about their 
success or best practices in working towards the 
knowledge vision. The core competency and self-
assessment table are developed from the knowledge 
captured from the stories. Storytelling concerning 
what the group has done leads to ranking the level 
of group's competence. 
The data from each self-assessment table are 
gathered and plotted to obtain graphs showing as-
sessment results of the group as well as the standing 
position of each member. The area between the 
maximum and minimum scores of the group for all 
core competencies forms the riverbanks, thus called 
"the River Diagram." Each group can see its own 
position among all groups joining the self-assess-
ment process. 
The Stairs Diagram indicates the suitable pairs 
for knowledge sharing. In reality, nobody plays a 
single role as a sharer or learner; rather everyone 
has something to share and something to learn. 
The large scale sharing space may require a faci-
litator who can make it lively and smooth, and 
create participatory atmosphere to meet the rich 
content under the right context, which is so called 
"Knowledge Assets". 
It will be even more convenient and efficient if 
the knowledge assets are well organized and acces-
sible to the public via the leT system so that those 
who want to share can access the sharing space at 
anytime and anywhere. 
Therefore, our objective was to apply the River 
Diagram Model to enhance the core competencies 
of organic rice growers. We analyzed the results to 
answer two questions: "Can the River Diagram Model 
be used to define the organic rice-growing core com-
petencies of farmers?" "Can it be used to design ap-
propriate technology transfer and appropriate knowl-
edge-exchange activities?" If yes, what are the con-
ditions, advantages and constraints?" A case study 
was conducted among the rice growers in Nakhon 
Si Thammarat Province, the most important rice-
growing area in southern Thailand. 
Methods 
The study population consisted of the rice growers 
living in the districts covered the rice fields of about 
3200 ha. The rice growers who were interested and 
really wanted to enhance their core competencies in 
organic rice production were asked to apply to join 
the program; and only six were selected by inter-
view. Then we based the core competencies neces-
sary for organic rice production on the organic rice 
production recommendations of Thailand's Depart-
ment of Rice (Department of Rice, 2005). After 
that, we determined the details of each core compe-
tency in the forms of four cultural practices, as 
shown in Table 1. Finally, we asked the selected 
farmers to participate in the activities following the 
first three steps of The River Diagram Model; Self-
Assessment Table, River Diagram and Stairs Dia-
gram as recommended by The Knowledge Manage-
ment Institute of Thailand (2005) 
The Self-Assessment Table 
We asked the rice growers to evaluate themselves 
against the core competency criteria by assessing 
and scoring the number of cultural practices they 
had implemented as measures of each core compe-
tency, current score (C). The criteria were: 
• If no practice had been implemented, the com-
petency score was O. 
• If anyone practice had been implemented, the 
competency score was 1. 
• If any two practices had been implemented, 
the competency score was 2. 
• If any three practices had been implemented, 
the competency score was 3. 
• If all four practices had been implemented, the 
competency score was 4. 
Then we asked the rice growers to set the core 
competency scores that they wanted to achieve in 
future, target score (T), based on their intentions 
and potential opportunities to develop their cultural 
practices. The gaps (G) in each core competency 
score between current (C) and target (T) com-
petencies were determined as G = T - C. The values 
of C, T, and G for all rice growers were added to 
the Self-Assessment Table. 
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Table 1. Main core competencies and cultural practices assessed in organic rice production 
Core competency 
Land selection 
Cultivar use 
Soil management 
Soil preparation 
Compost use 
Seed preparation 
Rooted seed 
planting 
Irrigation 
Substitution of 
organic substances 
for chemical 
fertilizers 
Farm yard and 
green manure use 
Cultural practices 
Select highly naturally fertile land 
Select an area with water for cultivation 
Use land that has been free for a long time from use of large quantities of 
chemicals 
Use land far from areas that use chemicals 
Use standard certified cultivars 
Use cultivars with high yields even in poorly fertile soil 
Use cultivars with high market demand 
Use cultivars suitable to the environment 
Analyze pH values of the soil every year 
Never burn straw, stubble, or organic wastes in the rice field 
Never bring any plant parts that are not directly used out of the rice field 
Never leave the soil free of plants before growing rice 
Plow when preparing the land 
Plow again 7 to 10 days after the first plowing 
Furrow 7 to 10 days after the second plowing 
Make embankments in the rice fields before sowing the seeds 
Use compost in the rice fields 
Make compost to use in the rice fields 
Make compost in the rice fields or in areas near the fields 
Place a roof on the compost storage area 
Use seeds produced in the organic system 
Use seeds from a field that has received good care 
Use seeds stored in the chemical free condition 
Use seeds free of diseases and insects 
Use a seeding rate of 75 to 94 kg/ha 
Test the germination rate before using the seeds 
Moisten the seed coating before the seeds are sown 
Ensure that the root of the rooted seed used is about 0.5 to 1 em long 
Before planting, keep the water level at about 1 to 5 cm 
After planting, keep the water level at about 10 to 15 cm 
Never leave the paddy field without water 
Drain water out of the fields within 7 to 10 days before harvest 
Use Azolla pinnata or Azadirachta siamensis var. siamensis or seed cake or 
blood and bone instead of nitrogen fertilizer 
Use rock phosphate or bone meal or bat dung or vegetable seed cake or 
wood ash instead of phosphorus fertilizer 
Use ash or an appropriate type of limestone instead of potassium fertilizer 
Use lime or dolomite or shell meal or bone meal instead of calcium 
Spread compost on the rice fields 
Stand the animals in the rice fields to graze straw and grass 
Grow legumes before growing rice 
Plow-in flowering legumes as green manure 
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Table 1. (Continuation) Main core competencies and cultural practices assessed in organic rice production 
Core competency 
Bio-extract use 
Weed control 
Disease control 
Insect control 
Insect eradication 
Harvest and post-
harvest 
Cui tural practices 
Make bio-extract from plants, animals, and fruits 
Use bio-extract made from plants after furrowing 
Spread bio-extract made from animals over the rice fields after blooming 
Spread bio-extract made from fruit over the rice fields at the flowering stage 
and seed-development stage 
Use water levels to control weeds 
Use soil cover to control weeds 
Weed by hand 
Remove pulled-out weeds from the rice field 
Use disease-resistant cultivars 
Plan to grow rice at a suitable time to minimize diseases 
Grow rotation crops to stop the cycle of disease transmission 
Destroy diseased plants by using lime or sulfur powder free of any chemical 
process 
Use insect-resistant cultivars 
Use the appropriate rice plant density 
Plan to grow rice at a suitable time to avoid insects 
Grow rotation crops to stop the insect transmission cycle 
Make bio-extract from vinegar steeped with wood smoke to use in the fields 
Use bio-extract from plants or vinegar steeped with wood smoke to control 
insects 
Grow insect-repellent plants around the paddy field 
Use light traps or sticky glue traps to kill insects 
Harvest rice when it is mature 
Decrease rice moisture level by sun-drying for 1 to 2 days 
During the drying period, turn over the seeds three or four times a day 
Dry rice until less than 14% moisture remains in the seeds 
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The River Diagram 
It was done by plotting the C values of each 
farmer on the same line graph. The vertical axis 
represented the rating scale and the horizontal axis 
represented the core competencies. The resulting 
graph had a braided river appearance. KMI (2005) 
stated that joining the plots to make the River Di-
agram makes it easier to recognize the differences 
of core competencies among the farmers. In other 
words, the widest of the River Diagram implies the 
most different core competencies and the narrowest 
is the least different among farmers. 
the same core competency were plotted on a graph 
(vertical axis, C values; horizontal axis, G values). 
The diagram indicates the people who have some-
thing to share and those who have something to 
learn. 
The Stair Diagrams 
The C and G values of each of the six farmers for 
Resul ts and Discussion 
Core Competency Criteria 
It was found that one core competency which the 
rice growers could not control or improve was land 
selection, because their land was a fixed constraint. 
Moreover, irrigation was beyond the farmers' con-
trol if their rice fields were not located in an irriga-
tion zone. Therefore, land selection was not a core 
competency. For these reasons, we used only the 
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remaining 15 core competencies. 
Implementation of the River Diagram Model 
The Self-Assessment Table: We compared the dif-
ferences between the current and future mean scores 
(Table 2). The mean overall current core compe-
tency score among all rice growers was 1.8 out of 4. 
This low value indicates that enhancement of the 
core competencies was needed if the farmers were 
to be successful in organic rice production. Over-
all, the group showed a strong intention to improve 
their core competencies, as reflected in the mean 
overall target score of 3.1. 
All rice growers were able to prepare their land 
properly in accordance with the recommendations 
of the organic rice production as reflected in the top 
score of 4 for soil preparation. This may be because 
the method used to prepare the land for organic 
rice cultivation was similar to the traditional rice 
cultivation method therefore, it is not necessary to 
find a way to enhance this core competency. 
During evaluation, it was beneficial to hold dis-
cussions why a farmer could not implement a par-
ticular practice since this would enable extension 
staff to understand the problems and actual needs 
of the farmers. This in turn would facilitate proper 
planning in problem solving and core competency 
enhancemen t. 
Nevertheless, from the self-assessment informa-
tion, the farmers stated that some cultural practices 
in the core competency criteria could not be done in 
practice. For example, it is quite difficult to find 
rice cultivars with high yields, high market demand 
and suitable to the certain environment. This makes 
it impossible for the farmers to set up their targets 
in terms of the cultivar use at the higher level. More-
over, the core competency criteria were derived from 
the recommendations of Department of Rice. Since 
these recommendations were written in general, it 
is difficult to apply them to the certain context. 
River Diagram: In figure 1, the widest parts of 
the river showed the greatest differences in core 
competencies among the rice growers while the 
narrowest parts revealed where the scores were the 
most closed. There were substantial differences 
among the core competencies of the rice growers in 
compost use and bio-extract use, as indicated by the 
ranges of these scores from 0 to 4. 
The narrowest part of the river diagram occurred 
at rooted seed planting, in which all rice growers 
scored 2. The knowledge-exchange method would 
therefore not be suitable, and extension agencies 
Table 2. Mean current (C), target (T), and gap (G) scores of the core competencies 
of the six rice growers 
Mean score 
Core competency 
T C G 
cultivar use 3.0 2.7 0.3 
Soil management 2.7 1.7 1.0 
Soil preparation 4.0 4.0 0.0 
Compost use 3.0 1.5 1.5 
Seed pre para tion 3.2 1.5 1.7 
Rooted seed planting 3.2 2.0 1.2 
Irrigation 3.7 2.2 1.5 
Substitution of organic substances for chemical fertilizers 1.5 0.2 1.3 
Farmyard and green manure use 3.3 1.5 1.8 
Bio-extract use 3.0 1.3 1.7 
\Veed control 3.7 2.0 1.7 
Disease control 2.3 0.7 1.6 
Insect can trol 2.2 1.2 1.0 
Insect eradication 3.3 1.7 1.6 
Harvest and post-harvest 4.0 2.7 1.3 
Mean score 3.1 1.8 1.3 
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Fig. 1. River diagram of six fa rmers' core competencies. 
would need to find other ways to enhance this core 
competency- for example- knowledge exchange 
across groups, and field trips to a rooted seed-
planting site. 
There were also low core competencies (ranging 
from 0 to 1) in the substitution of organic sub-
stances for chemical fertilizers and in disease con-
trol. This indicates that no rice growers had good 
core competency in these two cultural practices. 
An urgent need to generate knowledge in these 
areas among all rice growers is required. 
Extension staff could use this information to de-
sign appropriate technology transfer and for knowl-
edge exchange in a community context. However, 
they must adapt their roles to suit the certain con-
text as reported in Ofrecio (2006) who claimed that 
the desirable roles of extension agencies were (1) to 
act as coordinators, facilitators, and supporters for 
senior extension staff; and (2) to act as moderators 
in the processes of learning and technology adapted 
by farmers. 
Stair Diagram: The rice growers at the bottom 
right of the stair diagrams (those whose current 
scores were low but who wanted radical improve-
ment) could be regarded as people who have "some-
thing to learn". Those at the top left (i.e. with high 
current scores but low gap scores) could be re-
garded as people with "something to share." When 
the stair diagrams of all core competencies were 
constructed, it revealed that, those who have some-
thing to share had considerably higher core com-
petencies than those who have something to learn 
in three core competencies; bio-extract use, com-
post use and cultivar use (Figs. 2 to 4). Pasookyout 
(2004) pointed out that this information is bene-
ficial for the management of knowledge exchange 
on topics of interest. Meetings of these two groups 
should be organized for knowledge exchange and 
the flow of information. For other core compe-
tencies, people who had "something to learn" and 
people with "something to share" cannot be obvi-
ously noticed. This indicates that the Stair Dia-
gram can be applied in knowledge exchange man-
agement only when the farmers have significant 
differences in core competencies. 
Conclusion 
Application of the River Diagram Model can re-
veal the cultural practice problems of rice growers 
and can help to identify those who have something 
to learn about a particular core competency and 
those who have something to share in some core 
competencies. In addition, extension workers can 
use this model to design appropriate methods of 
technology transfer. The most important advan-
tage of the River Diagram Model in enhancing the 
core competencies of organic rice growers is the 
creation of motivation. However, the model can be 
beneficial only when the clear core competencies 
criteria that are practical in any certain context are 
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Fig. 2. Stair diagram of bio-extract use. Numbers 1 to 6 represent farmers 1 to 6. 
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Fig. 3. Stair diagram of compost use. Numbers 1 to 6 represent farmers 1 to 6. 
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Fig. 4. Stair diagram of cultivar use. Numbers 1 to 6 represent farmers 1 to 6. 
established. 
Suggestion 
Clear interpretations of each set of four cultural 
practices are needed to ensure that all farmers (in-
cluding those who are illiterate) can understand the 
meanings of the core competencies. 
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